Abstract. With the rapid development of modern electronic technology, the circuit is highly integrated and large-scale, which leads to the complexity of circuit fault diagnosis. Based on this, a method put forward in this paper is to use BP neural network to diagnose the fault of analog circuits. According to the characteristics of neural network embedded system, a hard fault diagnosis system is designed and simulated. The simulation results show that the fault tolerance of analog circuits can be well recognized when the fault tolerance is about 5%.
, D is the desired output (also known as the teacher signal), X is the output of the perceptron. By constantly adjusting the weight of the sensor, so that
remains unchanged for all samples, the learning process is over The Theory of Analog Circuit Fault Diagnosis. Generally, analog circuit failure is made up of hard fault and soft fault. This Paper involved the hard fault diagnosis method, which explore the location based on embedded system about BP neural network.
In order to facilitate the use of neural networks in the computer for fault identification, fault state uses binary representation. Binary representation is used to represent the fault state of 0 and 1, there are mainly two ways to express: N in the expression of the 1 and the normal representation of the coding method. Because of a fault-tolerant performance, we choose the first with to denote the fault condition in this paper. The state of the electronic component is about 0 and 1, respectively, indicating a fault and no fault state. The design of the fault in two ways: the use of OC components in the open circuit fault, SC said the components in a short circuit state. For the two types of hard fault, and the open circuit and short circuit fault of the components, the voltage of the measuring points can be extracted.
Design of Neural Network Embedded System
The Overall Design of the Embedded System. The theory that embedded system distinguishes circuit fault working like this. Firstly, after the transmission of information about the fault circuit into BP network chip through A / D conversion, measurement information then go into the nonlinear function. The result whether the fault circuit is faulty finally displays on the LED screen. So we can realize the fault circuit identification. As we can see, The embedded system is composed
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of PC off-line training module, A/D conversion module, data analysis and result display module. The specific module structure is shown in Fig. 2 below.
Figure 2. Embedded System Detection Block Diagram
The key to the fault diagnosis of embedded system based on neural network is to construct a stable and accurate nonlinear function relationship. A large number of data points are obtained by the circuit simulation analysis, and the fault dictionary is constructed. Then the neural network is trained by PC [2] . Through a large number of simulation data, the weights of the BP neural network are stable [5] . And then the stability of the weight is entered into the BP network chip, thus building a nonlinear function of the relationship. Through the analysis of the measured data, the data processing results displayed on the LED screen, so as to make intuitive judgments.
Because the BP neural network not only contains many layers but also has more weight. Moreover, single-precision floating-point value takes more bytes. So, this article uses STM32F103RBT6 chip as a BP network chip. STM32F103RBT6 chip has characteristics, such as 128KB FLASH, 20KB 12, 2 bit ADC, 51 I/O pin configuration, and so on. This will meet the requirements of chip in embedded system well.
Design of BP Neural Network. Generally divided into input layer, output layer, hidden layer, BP neural network will be more stable. The value is very important involving the number of nodes in the three layer, weight, convergence threshold.
The number of nodes in the input and output layer is determined by the number of input and output parameters. In this paper, the fault diagnosis of analog circuit in three kinds of state, namely short circuit, open circuit and normal, is studied. Therefore, it is determined that the number of nodes in the output layer is three, the input layer is controlled by two voltage values, and the number of nodes in the hidden layer is taken as 8.
The activation function of the hidden layer and the output layer uses the Sigmoid function. Relatively, the output pulse threshold is limited to (0,1) or (-1,1). The weights of BP neural networks are solved by iterative method. The empirical value of the initial weight is usually between (-2.4 / F, 2.4 / F) or (-3 / F, 3 / F), where F is the number of corresponding input nodes. The convergence limit is set, once for each iteration, the weights are corrected once until the weights meet the requirements of the convergence limit [4] .
Analog Circuit Fault Diagnosis Simulation Experiment and Data Analysis
Based on the design of the embedded system in part 2, this section carries on the experiment simulation analysis. It is designed with 10 electronic components of the pure resistance circuit diagram, as is shown in Fig. 3 below. The design of Fault circuit conditions are R1, R3, R4, R5, R6, R7 for the short circuit, R2 for the open circuit. After the design of the embedded system detection, the calculation results are normalized, the results are shown in Table 1 below. Table 2 , there is an inverse correlation between the resistance tolerance and the correct rate. The smaller the resistance tolerance , the higher the accuracy of the network test results. The accuracy of the test results is the highest when the resistance tolerance is 5%, and the actual resistance tolerance value is about 5%, which ensures the correctness of the test results of the
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embedded system. Therefore, the method of analog circuit fault diagnosis based on BP neural network embedded system is feasible.
Conclusion
BP neural network algorithm has the advantages of faster convergence speed and high accuracy of fault location recognition. In this paper, the embedded system based on BP neural network is designed, the fault diagnosis of analog circuit is realized by BP chip, which can effectively solve the problem of analog circuit fault. It provides a new experience for the realization of analog circuit fault diagnosis.
